Using data on syndicated loan issuances by emerging market firms, we find that an increase in the external debt of emerging market governments significantly raises the borrowing costs of the domestic corporate sector. This finding suggests that a higher level of public external debt "crowds out" foreign credit to the private sector by increasing the risk of a sovereign debt crisis and thereby making exposure to corporate sector debt less desirable. The effect is stronger in countries with weak creditor rights. The results highlight the potential costs of fiscal expansions for the domestic corporate sector even when debt is issued in foreign markets.
INTRODUCTION
Corporate access to international financial markets is key for capital accumulation and growth in emerging economies. The role of sovereign debt in shaping the terms of corporate access to international debt markets is frequently debated in policy circles, but has not received much attention in the academic literature. Specifically, despite the various theoretical channels through which public external debt can potentially affect the costs of private external borrowing, there is no systematic empirical investigation and quantification of this relationship for emerging markets. This paper aims to close the gap by estimating the effect of the level of public external debt on the borrowing costs of emerging market firms.
For advanced economies, a number of studies analyze the effect of public debt on the spread between yields on corporate and government debt, but the results are not conclusive.
2 For instance, Alesina, Broeck, Prati, and Tabellini (1992) report a small positive effect of higher public debt on the spread between private and public rates of return in twelve OECD countries. By contrast, Krishnamurthy and Vissing-Jorgensen (2008) find that the spread between corporate versus U.S. Treasury bonds declines with a higher level of U.S. federal government debt. Laubach (2009) reports an insignificant relationship between projected U.S. federal budget deficits and the yield spread between corporate and U.S. Treasury bonds.
The question of how public debt affects corporate sector borrowing costs is probably more pressing for emerging markets, but evidence is even more scarce. Borensztein, Cowan, and Valenzuela (2007) show that sovereign credit ratings, which typically constitute a ceiling for corporate credit ratings, decline in response to a higher level of public debt. Although this study suggests a channel through which public debt can increase corporate borrowing costs in emerging markets, it is hard to quantify the cost impact from ratings. Also, ratings are generally believed to be less forward-looking than yield spreads. To fill this important gap in the literature, we examine the impact of public external debt on the yield spreads on syndicated loans issued by firms in 38 emerging markets over the period 1990-2006. The syndicated loan market is an important source of foreign funding for emerging market firms.
3 As shown in Figure 1 , corporate borrowing through syndicated loans has increased substantially in the last decade. If increasing public debt has an adverse affect on the creditworthiness of the corporate sector, it is likely to be felt strongly in the syndicated loan market. 
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One motivating stylized fact for our study is that emerging markets with high levels of public external debt tend to have relatively low levels of private external debt. Figure 2 offers a snapshot of this relationship. The structure of the economy is clearly part of the explanation: If the public sector is dominant in economic activity, it is likely to have a greater need to borrow and a larger share in overall external debt. However, a more ominous explanation would be that public external debt raises the riskiness of lending to the private sector, thereby "crowding out" private access to external markets by increasing the cost or reducing the availability of credit. After several years of stable or declining public debt levels in emerging market countries, this issue has again come to the fore with public debt levels rising under the current global recession. Using panel data on syndicated bank loans matched to borrowers' balance sheet and income statement information, we find a statistically significant and robust effect of public external debt on corporate borrowing costs in emerging markets. The effect is economically significant. Yield spreads would increase by 27 percent if the public external debt-to-GDP ratio were to rise from its sample mean of 27 percent by one sample standard deviation-to 44 percent. The estimated effects are stronger in economies where creditor protection is weak. Lenders ask for higher premiums against sovereign default from firms operating in countries with weaker legal institutions, since under weak creditor protection they would be able to recover a smaller share of their assets if the borrower defaults due to a sovereign-debt driven economic crisis.
The results point to significant costs of fiscal indiscipline in terms of higher borrowing costs for the private sector. They also have implications for debt management strategies and the debate on the optimal public debt composition. While the literature emphasizes that a large stock of domestic debt can potentially crowd out private investment and lead to lower financial development, the results in this paper suggest that external public debt can also impose a burden on sector in emerging market firms by raising their external borrowing costs.
The paper is organized as follows. Section II presents the related literature. Section III discusses the data, specification, and estimation method. Section IV presents the main regression results. Section V presents the robustness checks. Section VI concludes.
II. RELATED LITERATURE AND MOTIVATION
The literature suggests several channels through which external public debt could affect corporate credit risk. A key channel is that a higher level of public external debt would raise the risk of a sovereign default or a currency crisis, both of which could raise corporate credit risk. Also, if creditors have an implicit optimal allocation to country specific-risk, a high exposure to sovereign debt could squeeze out the amount available to the private sector and thereby increase private borrowing costs.
The sovereign default and currency crisis channels are discussed widely in the literature. In much of the available theoretical and empirical work, it is mainly sovereign debt-i.e. externally issued public debt-that would raise country risk. However, what matters for overall fiscal sustainability is total public debt, for which data remains patchy in developing countries. In this paper, we focus mainly on the effects of external public debt on yield spreads, but we also perform robustness tests where we include available data on domestic public debt as well as external public debt as regressors.
A large literature starting with Eaton and Gersovitz (1981) , which studies the linkages between sovereign debt dynamics, sovereign default risk, and output dynamics, suggests that the risk of sovereign default increases with the level of sovereign debt. Among recent examples of this literature, Cataõ, Fostel, and Kapur (2008) present a model in which persistent negative output shocks lead to serial default and provide empirical evidence suggesting that sovereign spreads increase with sovereign debt burden. Mendoza and Yue (2008) provide a model that explains, among other important stylized facts, why sovereign defaults occur when sovereign debt is high.
Sovereign defaults, in turn, harm corporate financial performance. Sovereign defaults have been shown to curtail the private sector's access to foreign finance (Arteta and Hale, 2008, and Kolscheen and O'Connel, 2008) ; lower international trade (Rose, 2005) , and hurt the private sector through reduced domestic private credit and the increased incidence of banking crises (Borensztein, Cowan, and Valenzuela, 2007, and Sandleris, 2008) .
A sovereign default is likely to be accompanied by a currency crisis, which can potentially hurt the corporate sector. Frankel and Rose (1996) find a higher share of public sector in external debt to be a significant predictor of a currency crisis. 4 Cespedes, Chang, and Velasco (2004) present a model where an exchange rate depreciation adversely impacts balance sheets by magnifying foreign currency denominated liabilities.
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The results in this paper are also relevant for the literature on the relative merits of domestic versus external public debt. Drazen (1998), for instance, argues that domestic debt is likely to crowd out domestic private capital accumulation while external debt would not. Hauner (2009) estimates that a high share of credit to the public sector within total domestic credita measure of the importance of domestic debt relative to the size of the domestic banking sector-is associated with lower domestic financial development. Our results in this paper show that the negative effect of public debt is not restricted to borrowing from domestic markets; the domestic corporate sector faces a burden of higher credit spreads when public external debt is high.
III. SPECIFICATION AND DATA

A. Specification and Estimation Method
We derive our empirical specification from a commonly used model originally developed by Edwards (1984 Edwards ( , 1986 .
6 Appendix I derives a relationship between corporate loan yield spreads and macroeconomic and firm-specific variables. Based on that derivation, we estimate the specification:
Spread is the natural logarithm of yield spread (inclusive of all fees) on a loan commitment made to firm j in country i in month m of year t.
1 it DEBT  is the ratio of public external debt to GDP in country i at the end of year t-1.  are country dummies, and ijtm  is a loan-specific error term. The specifications also include dummies indicating the industry in which the firm operates, the loan purpose (the industries and loan purposes are listed in Tables A2-3 in Appendix II), and whether the loan was issued in a major currency (US$, Euro, Yen, or Deutsche Mark). Papers that estimate the determinants of loan yield spreads using similar specifications include Eichengreen and Mody (2000), Qian and Strahan (2007) , and Bae and Goyal (2009) .
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The yield spread and other loan characteristics are observed only when a decision to issue a loan is made, which potentially presents a sample selection problem. The factors that drive the cost of loans can also affect the decision to borrow. If the changes in economic conditions that drive spreads (including the level of public debt) also affect loan issuance decisions, OLS estimates of the spread equation would be biased. 8 For instance, if only highly creditworthy emerging market firms issue syndicated foreign loans when macroeconomic fundamentals are weak, with high-risk borrowers coming to the market only when fundamentals are strong, there could be a spurious negative correlation between spreads and fundamentals-potentially weakening the estimated effect of public debt on spreads. 9 One way of addressing the sample selection problem in this setting would be to control in the yield spread regressions firm-specific variables ( 1 jt Y  ) that would be expected to influence issuance decisions, e.g., as in Qian and Strahan (2007) and Bae and Goyal (2009) . In the absence of firm-level controls, the sample selection model developed by Heckman (1976) can be applied as in Eichengreen and Mody (2000) . In the Heckman model, it is assumed that an issuance occurs when a latent variable β crosses a threshold β': The benefit of the method (i) is to be able to control for firm-specific variables which are, as expected, very significant in determining spreads and issuance decisions. The benefit of using method (ii) is the availability of a much larger number of loans, most of which unfortunately can not be matched to firm level data. Finally, method (iii) allows us to check if any sample selectivity bias remains in the first method. Since the baseline regressions yield very similar point estimates for the coefficient on external public debt regardless of the estimation method, and method (iii) suggests no sample selectivity when firm-level variables are included in the spread equation, we carry out the remaining regressions using method (i)-controlling for firm level variables in the yield spread equation and estimating it using OLS regressions, as in Qian and Strahan (2007) , and Bae and Goyal (2009) .
B. Data
This section describes the measurement of the main variables in our analysis and presents summary statistics. Data sources are given in Table A1 in Appendix II.
Loans
Data on loan characteristics, including the yield spread, loan size, maturity, loan purpose, currency denomination, and the sector of the borrower (one digit ISIC codes, Revision 4) are from Dealogic. This database covers syndicated loan issuances to borrowers from foreign banks. We obtain data on 3196 loans issued in 38 emerging market countries for the period 1990-2006. 10 In our sample, we use loans with fixed spreads over given reference rates, such as LIBOR. We then manually matched loan issuances to Worldscope data on company accounts using company names, excluding public sector enterprises.
11 As in Qian and Strahan (2007) , we use the following four variables as firm controls: size (logarithm of total assets), leverage (total debt divided by total assets), profitability (net income as a share of total assets), and asset tangibility (the value of property, plant, and equipment divided by total assets). In robustness tests we also control for whether the borrower has a bond rating and the shares of foreign sales and income. When we control for firm level variables, our sample consists of 893 observations for 15 countries for the 1990-2006 period.
Macroeconomic controls
As summarized in the specification derived in Appendix I, both macroeconomic and firmspecific factors drive corporate credit risk and loan yield spreads. Our main focus is the effect of external public debt on yield spreads. Hence, the key explanatory variable is the ratio of public external debt to GDP, which we compute using data from the Global Development Finance database of the World Bank-the official repository of external debt statistics for emerging market countries. Public external debt is measured as the sum of long term public and publicly guaranteed debt, and the use of IMF credit.
Following the existing literature on loan yield spreads, our main macroeconomic control variable is a measure of sovereign creditworthiness. As noted by Dittmar and Yuan (2006) , sovereign bonds represent benchmark securities in that their value depends mainly on factors systematic to the country. Corporate credit risk depends on country specific systematic factors-so called country risk-as well as risk specific to the company issuing the debt. Controlling for country risk in the regressions ensures that we don't erroneously attribute the effect of the overall macroeconomic environment to public external debt.
We measure country risk by using either Moody's long term foreign currency sovereign bond ratings or the stripped spreads on sovereign bonds covered in J.P. Morgan's EMBI Global emerging market bond index (EMBIG henceforth). While the latter is likely to be a more forward looking indicator of country risk, it is available for a much smaller number of countries and years relative to sovereign bond ratings. Since public debt is highly correlated with any measure of sovereign risk, in the spread regressions we use the residual from an initial regression of sovereign risk on public external debt and other time-varying, country-specific macroeconomic variables (real GDP growth and political risk in most regressions, as discussed below). 12 We also include three dummy variables indicating whether an IMF program was in place in the current year and the past two years, to control for crises that are likely to simultaneously push up public external debt and raise corporate yield spreads.
As an additional macroeconomic control variable, we control for the real GDP growth rate in the current year. A large body of literature emphasizes output dynamics as a key factor behind sovereign debt crises (see, for instance, Arellano, 2008, and Catão, Fostel, and Kapur, 2008 , and references therein). Additionally, current real output growth can be viewed as a proxy of expected short term future growth. In robustness tests, we also include lagged output growth volatility, growth rate of the real stock price index and the volatility of the real stock price index in the past three years. As global variables, we control for year dummies, monthly U.S. Treasury five year bond yield and U.S. high yield corporate spread. We include the U.S. high yield corporate spread as high yield corporate bonds and emerging market debt are considered to be similar asset classes. We include the U.S. Treasury five-year bond yield as a global risk free rate. Year dummies control for other global effects not captured by our variables.
We also control for the quality of governance, which is shown to be a key driver of foreign direct investments in developing countries (Alfaro, Kalemli-Özcan, and Volosovych (2008) and the fraction of equity liabilities in countries' aggregate external liabilities (Faria and Mauro, 2004) . While these studies suggest that the quality of governance matters for equity investments in emerging market economies, institutions should also matter for debt flows. Better governed countries are likely to have a better overall macroeconomic environment, including more responsible fiscal policies and lower public debt. A better macroeconomic and institutional environment, in turn, would lead to lower corporate credit risk. We therefore control for institutional quality in trying to identify the effect of macroeconomic variables on corporate credit spreads.
As a proxy of institutional quality, we use an indicator of political risk from the International Country Risk Guide. The measure is an average of twelve subindices of institutional quality (namely, government stability, socioeconomic conditions, investment profile, internal conflict, external conflict, control of corruption, military in politics, religious tensions, law and order, ethnic tensions, democratic accountability, and bureaucratic quality) where a higher level of the index signifies better institutions and lower political risk. Since political risk is correlated with sovereign default risk, we compute the sovereign rating residual or EMBI spread residual by including the political risk index as an explanatory variable in the initial country risk regressions.
As instruments for the issuance decision in the estimations with Heckman sample selectivity correction, we include the growth rate of real credit to the private sector and the private credit to GDP ratio. We would expect the need for syndicated foreign loans to decline as domestic private credit becomes more readily available, but the growth and level of private credit should not have a direct effect on the spreads charged by the loan syndicates.
Legal Institutions and Governance
A large body of research has shown that institutions are key drivers of the variation of financial development across countries. La Porta, Lopez-De-Silanes, Shleifer and Vishny (1998) document the importance of legal origin, while Djankov, McLiesh and Shleifer (2007) present evidence on creditor rights and information sharing. Qian and Strahan (2007) and Bae and Goyal (2009) show that the legal framework and institutions have a key impact on the characteristics of syndicated bank loans, including yield spreads.
As noted by Qian and Strahan (2007) , the time variation of legal institutions is minimal within countries. We capture the effect of legal institutions and other time-invariant, country specific factors by including fixed country effects in our regressions. However, given the recent emphasis on the importance of creditor protection for financial variables, we investigate whether legal institutions shape the effect of public external debt on corporate loan yield spreads. In countries where the legal protection of creditors is strong, creditors are likely to demand a smaller risk premium against the possibility of corporate defaults associated with a potential sovereign debt crisis. To test the validity of this channel, we present estimations that include an interaction term between external public debt and creditor rights.
An Overview of the Data
We estimate our baseline regressions for two samples-Sample 1, in which the loan observations are matched to borrowers in the Worldscope database (maximum 893 observations covering 15 countries), and Sample 2, in which loans are not matched to borrower variables (maximum 3196 observations covering 38 countries). We use the full sample for the regressions where we proxy country risk with the sovereign credit rating. When we proxy sovereign risk with the EMBIG sovereign spread, however, we end up with 467 observations (covering 14 countries) in Sample 1 and 1660 observations (covering 28 countries) in Sample 2.
Most of the regressions in the paper are based on Sample 1, which contains loan data matched to firm-level data. Table 1 displays the summary statistics for the loan and firm variables for Sample 1, as well as the summary statistics for the macroeconomic variables used in the regressions. The country coverage of samples 1 and 2 are given in Appendix III.
The loan yield spread in Sample 1 varies from a minimum of 2.4 basis points to a maximum of 700 basis points, with a mean of 152 basis points. There is a large variation in the amount of public external debt as a share of GDP from 4 percent to 104 percent of GDP, with a mean of 27 percent of GDP.
IV. REGRESSION RESULTS
The dependent variable in the regressions is the logarithm of the all-in-yield spreads on syndicated loans issued by foreign banks to firms in emerging market economies. All regressions control for country, year, loan purpose, and industry dummies, data on the loan size and maturity, and the U.S. high yield corporate and U.S. Treasury five-year bond yields.
13 Country specific time varying regressors include sovereign rating or EMBIG spread in the month of loan issuance, the ratio of public external debt to GDP at the end of the previous calendar year, the real GDP growth rate in the current year, political risk index, and three dummy variables indicating if an IMF supported program was in place in the current year and the past two years. Most regressions also control for the borrower's total assets, leverage ratio, profitability, and tangibility. All standard errors are clustered by country in the estimations. Table 2 presents the baseline regressions. In column 1, we proxy country risk by the sovereign rating. In column 2 we use the EMBIG sovereign bond spread as the country risk proxy. Both regressions show that public external debt has a significant positive effect on spreads. In columns 3 and 4, we keep the firm controls and estimate a Heckman selectivity model, in which the issuance decision is estimated for the sample of firms in the Worldscope database. Diagnostic tests show no selectivity bias when we control for firm level variables. 14 The estimated coefficients on public external debt are again positive and significant. When we examine other variables, we see that loan spreads are lower in countries with high GDP growth and lower country risk (EMBIG spread). This finding shows that as country risk decreases and economic activity is strong, corporations access cheaper foreign credit. As regards loan characteristics, we observe that spreads are higher for larger loans suggesting an 13 Time varying global factors affecting all countries are largely captured by the year dummies. U.S. high yield corporate and five year U.S. Treasury yields are meant to capture the within-year variation in global factors.
14 In columns 3 and 6, we use two-step Heckman regressions as the maximum likelihood procedure does not converge in the joint Heckman specification. As it can be observed from the inverse Mill's ratio (lambda), there is no sample selectivity when we control for firm level variables. However, sample selectivity is not rejected when we do not control for firm levels variables (column 6). Chi-square statistics for the full Heckman regressions support these arguments. increased concentration risk for the lenders. Also most of the firm characteristics are significant as expected, showing that firm level factors are important determinants of loan spreads. Spreads increase with higher leverage due to increased bankruptcy and financial distress risks, and decrease with profitability and size. More profitable firms have a greater likelihood of meeting their interest payments on time and lenders reduce spreads for this attribute. Likewise, firms that are larger have more assets as collateral and have less informational asymmetries, and lenders reduce loan interest rates for these factors.
When we examine issuance decisions in columns 3 and 4 of Table 2 , we observe that syndicated loan issuances decrease with higher public external debt, consistent with the notion that public external debt crowds out private foreign borrowing. As expected, real private credit growth reduces syndicated loan issuance. As domestic funding becomes more readily available for firms, their need for borrowing from foreign markets declines. The ratio of private credit to GDP has a positive sign, but is not always significant. We would expect that a higher level of domestic credit as a share of GDP should reduce foreign borrowing. However, the level of domestic credit to GDP also captures the degree of financial development. Firms in countries with more developed financial markets may have a greater amount of profitable investment opportunities and greater financing needs, and may therefore tap syndicated loans more frequently. We also observe that firms in countries with lower sovereign risk use loan syndicates more. Also, loan issuance increases with strong economic activity, suggesting increased funding needs with improved growth opportunities. Among firm characteristics, loan issuance is positively related to firm size and profitability. Large firms' funding needs may not be exclusively met from domestic markets, which would lead them to tap foreign markets.
In columns 5 and 6 of Table 2 , we expand the coverage of the sample by excluding firm level controls (thereby including a large number of loan issuances that were not matched to company data in the Worldscope database). This allows us to utilize a larger sample but prevents us from controlling for firm level variables, which are important determinant of loan spreads. We again estimate the regressions using Heckman's selectivity correction, estimating jointly an equation for issuance choice conditioned on macroeconomic and global controls. In this case, as expected, diagnostic tests point to the presence of sample selectivity. Yet, these regressions also confirm that public external debt has a statistically significant impact on corporate borrowing costs and the magnitude of the estimated effect is comparable to the previous estimates. Results on other variables are also largely consistent with those reported on previous columns. Table 3 reports the economic significance of selected variables evaluated at the sample mean of the explanatory variables, based on the estimates given in the first column of Table 2 . The impact of public external debt on yield spreads is economically significant. In fact after loan size, it is the most important contributor to the change in spreads. A one standard deviation increase in external public debt-from 27 to 44 percent of GDP-would increase spreads by 27 percent. For a company receiving 81 basis points loan spread-the conditional mean estimated on the basis of the first column of Table 2 -this implies an increase of 22 basis points. For a US$ 142 million loan, approximately the mean loan size in the sample, this increase corresponds to about US$ $312,400 to the annual interest expenditures on the loan, totaling about US$ 1.6 million for a five year loan.
Recent work by Qian and Strahan (2007) has shown that the legal environment as captured by an index of creditor rights and the country of legal origin are statistically significant determinants of yield spreads and other loan contract characteristics. 15 In the regressions presented in Table 4 , we include the interaction between indicators of creditor rights and the ratio of external public debt to GDP as an additional regressor. The interaction coefficient is negative and mostly significant. This finding suggests that in countries with weak creditor rights, a higher level of public external debt poses disproportionately larger risks to foreign banks providing syndicated loans to the domestic corporate sector. We interpret this finding as suggestive of larger potential costs to domestic firms from sovereign defaults in countries with relatively weak creditor protection, possibly because governments often break multiple forms of contracts when they default on their debt obligations. Also, in the event of a sovereign debt crisis, creditors stand to lose more from lending to firms in countries with weak creditor rights, and they charge a larger premium for this higher risk.
V. ROBUSTNESS
In this section, we test the robustness of our findings on the effect of sovereign external debt on corporate loan yield spreads. In most of the regressions presented in this section, we include firm level controls, and run OLS regressions with country, year, industry and loan purpose dummies. The results obtained using the Heckman sample selection correction are similar to those reported and are available upon request.
Alternative real controls
In Table 5 , we present regressions that include different controls for economic performance. 16 We first introduce real output growth volatility in the past three years as an additional explanatory variable. Catão, Fostel, and Kapur (2008) find that more volatile output dynamics lead to higher sovereign spreads. In our regressions, we do not find that real growth volatility matters for corporate syndicated loan spreads (columns 1 and 2).
Weak domestic output performance would hurt corporate profitability and creditworthiness, thereby increasing yield spreads on corporate debt. Weak real activity could also worsen fiscal performance and increase public debt, thereby resulting in a spurious positive correlation between corporate yield spreads and public debt. Such a spurious correlation is unlikely to affect our regressions since current real GDP growth (and measures of sovereign creditworthiness, which is tightly linked to expected economic performance), are controlled for in the regressions. To check for robustness, as an alternative measure, we use the change in the real domestic stock price index in the twelve month period up to the issuance of a loan, as well as the volatility of the real stock price index in the three years prior to the issuance. We consider these variables as stock prices would be expected to provide more forward looking measures of economic activity than current real GDP growth. The significant coefficient on sovereign debt persists in this specification (Table 5 , columns 3 and 4).
Domestic public debt and external public debt
Despite the emphasis of the sovereign default literature on external public debt, overall fiscal sustainability depends on total public debt. However, domestic debt data is patchy for developing countries and is often not available from official sources. We use data on domestic and total debt compiled by researchers to examine whether the effect of domestic public debt is similar to that of external public debt.
In columns 1 and 2 of Table 7 , we use measures of domestic and external debt from Jeanne and Guscina (2006) for 18 emerging market economies covering the period 1990-2002. 17 Interestingly, while the estimates on external debt are significant and close in magnitude to our baseline findings, domestic debt does not have a statistically significant effect on syndicated loan yield spreads in this sample. This is consistent with the notion that in emerging markets with a high level of external public debt, foreign lenders limit their exposure mainly to public debt unless the private sector offers higher yields. Domestic public debt may still crowd out private borrowing in domestic markets, but does not raise private yields in foreign markets. We also present estimates, in columns 3 and 4, using a measure of overall public debt for a small sample of Latin American countries from Cowan, LevyYeyati, Panizza, and Sturzenegger (2006). The estimated coefficients on overall debt in this sample are significant and very similar in size to the estimated effect of public external debt in the baseline regressions presented in Table 2 . Taken together, these findings suggest that increases in overall public debt raises private borrowing costs in external markets, but the main driver of this relationship is external public debt.
Subsamples
We also consider whether the use of a more homogenous sample makes a difference to our main findings. Excluding loan issues that are not denominated in U.S. dollars (Table 7 , columns 1 and 2) or excluding loans obtained by financial or utility firms (Table 7 , columns 3 and 4) yield smaller samples but comparable coefficients on public external debt relative to the baseline estimates.
We also check whether the impact of public external debt on corporate loan yield spreads differs between the tradables and nontradables sectors. 18 Tradables producers are potentially hit by trade sanctions in the event of a sovereign default, but are less likely to be adversely affected by a real exchange rate devaluation that could accompany the debt crisis. The results of adding an interaction term between public external debt and the tradables dummy are shown in Table 7 , columns 5 and 6. While the interaction term is negative but not statistically significant, the estimated coefficients on public external debt are comparable to the baseline estimates.
VI. CONCLUSIONS
The role of sovereign external debt on corporate borrowing costs is a subject of policy debate, but has not received much attention in the literature. In this paper, we investigate this issue for emerging market economies by analyzing spreads on syndicated loans issued by foreign banks.
A high level of public external debt could raise the riskiness of private borrowing, thereby "crowding out" private access to external markets by increasing the cost or reducing the availability of credit. Consistent with this argument, we find that public external debt has a sizable positive impact on corporate syndicated loan spreads. Around the sample mean, a one standard deviation increase in public external debt increases yield spreads by 27 percent. This finding is robust to alternative specifications and the inclusion of domestic debt as a control variable.
The contractual environment of a country also affects the perceived risk of private sector lending. We find that an increase in public external debt has relatively larger adverse effects on corporate borrowing costs in countries with weak creditor rights. This finding suggests that creditors ask for higher premiums for an increased risk when creditors are less protected.
Overall, our evidence suggests that external borrowing by the sovereign can crowd out corporate foreign borrowing and increase private external borrowing costs. These findings underscore the costs of fiscal indiscipline for the corporate sector even when debt is issued in foreign markets. Table A1 of Appendix II. (3) and (4) include firm level controls; those in columns (5) and (6) are without firm controls. The private credit to GDP ratio and the growth rate of real private credit are used as instruments in the issuance regressions. Columns (4) and (5) report maximum likelihood estimates, columns (3) and (6) report Heckman's two step estimates (as maximum likelihood regressions do not converge). All regressions include a measure of country risk (either Moody's sovereign ratings or JP Morgan's EMBI spreads) that is orthogonalized to the country-specific macroeconomic variables included in the spread regressions (country risk residuals are obtained from initial regressions of country risk on macroeconomic variables). Country clustered robust standard errors are in parentheses. *, ** and *** denote significance at 10, 5 and 1 percent, respectively.
Least squares with firm controls
Heckman correction with firm controls
Heckman correction without firm controls Notes: The table shows the changes in the yield spread that would result from a one-standard deviation increase in the selected variables. The changes are evaluated at the conditional sample mean of the spread, based on the coefficient estimates presented in column (1) of Table 2 . (3) and (4) include firm level controls; those in columns (5) and (6) are without firm controls. The private credit to GDP ratio and the growth rate of real private credit are used as instruments in the issuance regressions. Column (4) reports maximum likelihood estimates, columns (3), (5), and (6) report Heckman's two step estimates (as maximum likelihood regressions do not converge). All regressions include a measure of country risk (either Moody's sovereign ratings or JP Morgan's EMBI spreads) that is orthogonalized to the country-specific macroeconomic variables included in the spread regressions (country risk residuals are obtained from initial regressions of country risk on macroeconomic variables). Country clustered robust standard errors are in parentheses. *, ** and *** denote significance at 10, 5 and 1 percent, respectively. (1) and (2), public domestic debt is included in addition to public external debt (data on domestic and external debt are from Jeanne and Guscina (2006) for 18 emerging market economies covering the period 1990-2002). Columns (3) and (4) include total public debt for a sample of Latin American countries from Cowan, Levy-Yeyati, Panizza, and Sturzenegger (2006) . OLS regressions with firm controls are reported. All regressions include a measure of country risk (either Moody's sovereign ratings or JP Morgan's EMBI spreads) that is orthogonalized to the countryspecific macroeconomic variables included in the spread regressions (country risk residuals are obtained from initial regressions of country risk on macroeconomic variables). Country clustered robust standard errors are in parentheses. *, ** and *** denote significance at 10, 5 and 1 percent, respectively. (2), the volatility of real GDP growth is included as an additional control, in columns (3) and (4), the volatility and growth rate of real stock price indices are included. OLS regressions with firm controls are reported. All regressions include a measure of country risk (either Moody's sovereign ratings or JP Morgan's EMBI spreads) that is orthogonalized to the country-specific macroeconomic variables included in the spread regressions (country risk residuals are obtained from initial regressions of country risk on macroeconomic variables). Country clustered robust standard errors are in parentheses. *, ** and *** denote significance at 10, 5 and 1 percent, respectively.
Real GDP Growth and Volatility
Real Stock Price Index Growth and Volatility (2), only loans denominated in U.S. dollars are included in the regressions. In columns (3) and (4), utilities and financials are excluded. In columns (5) and (6), the impact of public external debt on yield spreads is examined for the tradable sector. All regressions include a measure of country risk (either Moody's sovereign ratings or JP Morgan's EMBI spreads) that is orthogonalized to the country-specific macroeconomic variables included in the spread regressions (country risk residuals are obtained from initial regressions of country risk on macroeconomic variables). Country clustered robust standard errors are in parentheses. *, ** and *** denote significance at 10, 5 and 1 percent, respectively.
Loans Denominated in US$ Excluding Utilities and Financials
Effect of Public External Debt in the Tradables Sector
APPENDIX I
This appendix presents the derivation of a loan spread equation using the model developed by Edwards (1984, 86) and applied by Akitoby and Stratmann (2007) . A risk-neutral investor lends $1 to an emerging market corporate that is a price taker in the international loan market. The optimal equilibrium allocation of the investor's portfolio implies:
(1 *) where r* is the risk-free World interest rate,  is the probability of default,  is the payment by the borrower to the lender if default occurs, and L r is the lending interest rate. Equation (A.1) implies that the loan spread s ( L r -r*) is given by:
(1 * ) 1 s r
We specifiy a logistic functional form for the probability of default: 
